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FAII.UFIE MQDES EF'FEQTS ANALYSIS (FMEA) -~ HON-CIL HARDWARE
NUMEEHR: M5£55-B0C7-X

SUBSYSTEM NAME: £ - DOCKING SYSTEM

AEVISION: 0 DEC, 1396
FART HAME PART NUMBER
VENDOR HAME VERDOR HUMEER
LRY : ENEAGIA POWER PANEL MCE2 D0E7-CO09
REC-E SLIYU.468312.001
ERU PUSH BUTTON SWITCH PRZ8{AGO.360.212.TU)

FPART DATA

EXTENDED DESCRIPTION OF PART UNDER ANALYSIS:
PUSH-BLITTON SWITCHES {TWD DOUBLE POLE SWITCHES UNDER A SINGLE COVER

CaP,} TWO POLE, MOMENTARY - APDS *CLOSE HOOKS® COMMAND,
REFERENCE DESIGNATORS: 35V7IABAISE2-B]

IEVTIALADSHD B
QUANTITY OF LIKE ITEMS: 2 '
| {TWO) )
FUNCTION:

PROVIDE THE "CLOSE HOOKS' COMMAND STIMUU TO CLOSE THE APPROPRIATT
CONTACTS IN THE DSCU TO IMPLEMENT THE *CLOSE HOCKS" FUNCTION. THE *CLOSE
HOOKS® SiGMNAL IS ROUTED BY THE DECU TD THE PACU-1 AND PADUL2 TD EMABLE THE
MOTORS (NT. M7, M2, AND M3} WHICH IMPLEMENT THE CLOSE MOOK FUNCTION.
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FAILURE MODES EFFECTS AMALYSIS (FMEA} - NON-CIL FAILURE MODE
NUMBER: M5-8SS-8007: 02

_ REVISION® © FEBO&C, 1967%
SUBSYSTEM NAME: E - DOCKING SYSTEM

LRU: MCE21-0087-0008 | CRITICALITY OF THIS
TEM HAME: PUSH BUTTON SWITEH FAILURE MODE: 1R3
FAILURE MODE:
FALS CLOSED (MULTIPLE CONTACTS WITHIN ONE SWITCH,) SHORTS TO GROUND
MISSION PHASE: |
0o ON-CRSIT
VEHICLE/PAYLOADAIT EFFECTIVITY: 102 DISCOVERY
104 ATLANTIE -
102 ENDEAVOUR

CAUSE: '
A) RIECE PART FAILURE, B) CONTAMINATION, C) VIBRATION, D) MECHANICAL SHOCK, E)
PROCESSING ANOMALY, F) THERMAL STRESS

CRMEALITY 11 DURING INTACT ABORT ONLY? NO
CRTICALITY 1R2 DURING INTACT ABORT ONLY (AVIONISS DNLY)? NO

REDUNDANCY SCREEN A) PASS

B) PASS
&) PaSS
PASSTAIL RATIONALE:
&)
B)
=y

METHQD OF FAULT BETECTION:
"HOOKS OFEN,” "HOOKS CLOSED," AND "INTERFALE SEALED" INDICATION IN THE pagc

PANEL

MASTEA MEAS. LIST NUMBERS: VEIXO7EET
VESXO7ESE

VSIRO706A .
VSaHoTOTA

CORRESTING ACTION:
WORKARQUKNDS ARE AVAILASLE TO SEPARATE THE QREMER FROM 1S5:

1] DISARLE ONE OF THE APDS LOGIC BUSES TO PREVENT IMPLEMENTATION (3¢ AN
UNWANTED COMMAND;
2) PERFDRY [FM TO DRIVE HOOKS OPEN;

21 INMTATION OF PYROBOLT SEPARATION;
42, PERFORM EVA TO AEMOVE BS BOLTS FRAOM THE DOCKING BASE.
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FAILURE MODES EFFECTE ANALYSIS {FMEA) = NON-CIL FAILURE MODE
KUMZER: MS-655-B007- 02

« FAILURE EFFECTS -

{A) SUBSYSTEM: C :
LSS OF SWITGH CONTROL CAPABILITY FOR THE APDS “CLOSE HOOKS® CIRCUITS,

{B) INTERFACING SUBSYSTEM(S):
NGO EFFECT. UNWANTED "CLOSE HOOKS COMMAND,

() MISSION:
FIRST FALURE - NO EFFRET.

(D) CREW, VEHICLE, AND ELEMENT(S):
FIRST FAILURE - NO EFFEST.

(E) FURCTIONAL CRIMCALITY EFFECTS: ‘ |
WORST CASE, SHUTTLE MECHANISM CONTROL: POSSIBLE LOSS OF CREW OF VEHICLE

AFTER THHEE FAILURES.

1} DNE OF TWO ASSDCIATED SWITCHES FAILS CLOSED. UNWANTED *CLOSE HOOKS!
COMMAND TO THE DSCU. LOSS OF MANUAL HOOK CONTROL CAPABILITY. RODKS
CANNDT BE COMMANDED OPEN. LOSS OF NOWINAL UNDOCKING CAPABILITY, CHEW
WOLULD PERFORM AN APDS LOGIS BUS DROF TO RECOVER DOCIKING FUNCSTIONS.
€} UNABLE TD DISAELE THE AFFECTED LOGIC BUS DR REMAINING ASSOCIATED SWITEH
FAILS CLOSED, SwTs i NWANTED "CLOSE HOOKS® COMMAND TD THE
DSCU.  LDSS OF NOMINAL UNDOCKING CAPABILITY. 3) ONE PYROBOLT FAILS TD
INITIATE. LOSS OF CAPABILITY TO BPLEMENT PYROTECHNIC SEPARATION, LOSS OF
NOMINAL AND PYROTECHNIC SEPARATION CAPABILITY.

'-?EEIEH CRMICALITY (PRIDR TD OPERATIONAL DOWNGRADE, DESCRIEED IN F):

{F) RATIONALE FOR CRITICALITY FATEGORY DOWNGRADE:
ALTHOUGH THE CRTICALITY REMAINS UNCHANGED AFTER WORKARQUNDS
CONSIZERATION (ALLOWED FER CR 59501 OTW). THEY ARE PROVIDING ADDITIONAL

FAULT TOLERANGE TO THE SYSTEM.

AFTER THE SECOND FAILURE, THE CREW WOULD PERFORM THE IFM [THIRD FAILURE)
THEN IMPLEMENT THE PYROTECHNIC SEPARATION. iF UNABLE TO FERFORM Tz
PYRITECHNIC SEFARATION (FOURTH FAILURE) THEN PERFORM EVA TO RAEMOVE o5
BOLTS TO CIRCUMVENT THE WOHRST CASE "DESIGN CRITICALITYY EFFEST. IF UNASLE
TO PEAFORM EVA (FIFTH FAILURE), POSSISLE LOSS OF CREWAEHICLE DUE TO LDSS OF

ALL UNDQCKING CARAZILITY.

b

» TIME FRAME -

TIME FROM FAILURE TO CRITICAL EFFECT: DAYS
TIME FROM FAILURE OCCURRENGE TO DETECTION: HOURS
TIME FROM DETECTION TD COMPLETED CORRECTIVE ACTIDN: MINLFTES
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FAILURE MODES EFFECTS ANALYSIS [FMEA) — NON-CIL FAILURE MODE
NUMBER: ME-85S5-8007- 2

I TIME REQUIRED TO IMPLEMENT CORRECTIVE ACTION LESS THAN TIME TO EFFECT?
YES :

ARATIONALE FOR TIME TD CORRECTING ACTION VS TIME TD EFFECT:
CREW WOULD HAVE SUFFICIENT TIME TO USE IFM OR PERFORM EVA TO REMOVE 35

BCLTE.
HAZARDS REPOAT NUMBER(S) : ORB! 4014

HAZARD DESCRIPTION:
INABILITY TQ SEPARATE ORBITER AND ISS,

= AFFROYALS -

PRODUCT ASSURANCT ENGA 1 M. NIKOLAYEVA :_g/%_
DESIGN ENGINEEA : B. VAKLLIN .- . ¥
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